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Abstract
Time Series Analysis of Tehran air pollution and its relation to cardiovascular and
respiratory deaths in 2005-2014
Introduction: Air pollution is one of the most important environmental threats to human health in
developed and developing countries. Tehran, as the capital and most populous city in Iran, also
suffers from air pollution. Regarding the importance of air pollution, this study was conducted with
the aim of analyzing the time series of air pollution in Tehran and its relation lvith mortality from
cardiovascular diseases and respiratory diseases during the years 2005-2014.
Nlethod: This study was an ecological and population-based study. Air pollutants data (CO, O:,
NO2, SOz, PMro, and PMz.s) were inquired from the Tehran Province Environmental Protection
Agency and the Tehran air pollution control Company during the period from 2005 to March 201 4.
Meteorological data (relative temperature and relative humidity) were obtained as potential
confounders from the Tehran meteorological organization and death data from Tehran Cemetery
(Behesht Zahra Organization). The ARIMA model was used to predict pollutant concen[ations.
rveather data and mortality data from respiratory and cardiovascular diseases for the years 201 ,i to
2019. The Mann-Kendall test was used to assess the ffend of pollutants. The generalized additive
model (GAM) was used to measure the relation between air pollutants and death from
cardiovascular and respiratory disease.
Results: Befween 2005 and 2014,tbepollutants CO, 03, SOz andNOz had a significant decreasin-e
trend and PMro and PM2.5 had significant increasing trend. All pollutants under study showed a 12-
month seasonal pattern"
The results of this study showed that NOz, O:, PMro and PMz.: were associated with deaths from
respiratory diseases. The highest correlation was found for the NOz in lag 0 RR:l.0440(959irCI:
1.0204-1.0682), O: in the lag 2 RR:1.0315 (95%CI: I.006- 1 .0550), PMro in lag 0,
tr.,Gj+>!l 4.grts
RR:l.0314(95%Cl: 1.0215-l .04L4) and PMz.s in lag 1, RR:l.0558(95%CI:1.0160-1.0971. NO:
and PMro r,vere also related with deaths from cardiovascular disease. The highest relation was
observed for NOz pollutant in lag 3 (RR: 1.0122,95o/oCI: 1.0071- 1.0173), PMro in lag 0 (RR:
1.0058, 95%CI: 1.0024- 1.0087).
Conclusion: The results of this study showed that particulate matter (PMro and PM2.5) have a
increasing trend and other pollutant have a decreasing trend in the next 5 years; and still air
pollutants such as particulate matter (PMto and PMzs), NOz and O: are a threat to the health of
Tehran's citizens. It can also be concluded that air pollution could be responsible for some of the
deaths due to cardiovascular and respiratory diseases in Tehran. And more efforts must be made to
reduce pollutant production and manage it.
Key words: Air pollution, time series, Generalized Additive Model, mortality, cardiovascular,
respiratory, Tehran
i
l
Jb ""' *t
llllr.l).1,re,e 
.9;S.r a.U O!! ttir a.*ldrr-
rF tt*t* tt tr** ltt t lr ..rrrr ll'tt {!t t **
nlal uLi./a.!(:,b
.{n5b ut"-S ***; r*a*
,,1r*ligr f .S.:Ji..,l..rr$r,$-:".rt;rr*,Sjrl'J*ts-5r.5;a*:;lrurtirr...ll;dtiT$L.Eni*,[.r!!yti:r-I>
,rul ,J,l*t- .-( - 
-i, l,E 3L:;rl1 r "\!"1't'-\tlt .jt{iL,rt.rs.s[;Ll t jtf C.sle-.rL* )l .r\ ,l , G r\;'[ -LErt .,
r.1L/, 
.'J.el r,, Jr-rr- $; t 'rp-r- )r*' -'s " 6lil - 'ttn -tv '5:
: 1l ,f(;" -,1.,.1: ula l-fi. Jljrl Jr-& li ....... ..........1vi0 ir' .. ltst "'1- ' ' j:.l"'.""'11 "' i-'L
,;',< )tt+.b ,.r:, ....ff.r.1.4.4.-cr*, r..."......... .tf-'V.,,....,.q;.r 11 ,r1t.j1t # t *r"S ,*
irrsi:
